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THS CIiniiIc ESTHORLIE OF 12 FuiHUARY 10947 )
By Acadsmiciaa V. G, Fesenkov . . ..

At the end of February 1947 the Acadeny of Sclences USSR received werd
from its Far Sustemn base at Vludivostok tusl an ¢vormous mateorite had falien
in the maritime teiga on the spurs of the Sikhote .lin range between
Vladivostok and Khabarovsk; 1% had felled trees ovir a large ares, and
had formed rumerous craters. The directior of the geolagical section of the
base, F, K. 8Mpulin, along with getlogiste of the K abarovsk Geological 7 L., i
Administration, examined the locution, and found seve'al meveoric fragnents.
which were very similar in appearance to projectile sjlinters. g

The physicomathematical division of the Acadomy of iciences suggested
that I cosduct the investigetion of the unprecedented plsnomenon. 1In
view of tne almost complete lack of informatina about th. circumstances of
the fall, I had to organizs an expediiion at Vladivosiok, where I arrived
on 1 april with my fellow travsllers, colleasuss of the Listituto of :
Astronumy of the Xazakh S5R; here I was awaited by Krinov, secretery of
the VMeteoritic Committes,Academy Sciences USER. ‘Togethur with collesgues
of the Par Zastem basa whom I had iwvited, tha group cousitted of nine
persons; Lo this ygroup 12 sappers with two cormanders were «ttached by
order of the Maritime ilitaiy District Headquarters,

The maritime taiga, our destination, presents a very thi:- forest of
aumerous types of coniferous and deciduous tress, antangled w.th liunas and
wild grape, wiin all sorts of surubbery. This yorest is chokel with tie [allen'
trunks of trees, which make trave) extremely difficuit. st th ssme tims N
there must be preserved in thir dense trije numerous traces of reteorditic
bodies that nave puased over. In low paaces, @apacially in the valleys of
streams and rivers, the soil is very swumpy. Ia summer visibil.y is
limited %o a few meters, as « result of which travel s possibl: only ty
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preliminary reconnsissance. Wosquitoes and tiny gnats swarm in the
molsture-saturated airj moreover, the taiga abowrds in ticks, which appeur
s : in spring before the retreat of tue suow. I summer, a search for retecrites
e ‘ ir the taigas over an area of many square kilometers is practically impossible.

On the other hand, the search for meteorites is also impossible in wiater,
when the ground is covered with snow 1-2 meters deep. At the beglauing of
autumn, about the aend of August, tnere are violent downpours here, waic.
frequently produce floods. Consequently, tnere are only two periods for i SRR o
fleld work: early epring, between the melting of the snow and the develops " onEIvLT 0L )
ment of vegetation; and late autumn and part of winter, before heavy saow~ oI LT o
fall. : :

’

Thus, -the group of about 30, including secordary workera, had aprroxi-
zately one montn to spend in the taiga at the spot where the metsorite fell .
For tnis purpose if was necessary to trangport about 3 tous of dargo including -

lustruments, equipment, and provisious. This was possible only with the
active cooporstion of Party awd Soviet orpanizations of the Maritime Kkray.

First, i was uscessary to collect evidence from the persons wao
witnessed tne lignt and fall ot the meteorits while it wés fresh in their
memory; likewise, it was nacessary to determlie the best route to tne meteorite,
and to send sappsrs to the location to tuild shelter and do other prepara-
. tory work.. This was done. by two members of the expediticn, Bivarl aud Kardmov, i K
i ' . who travelled along water-logged roads and marshes for several aundred S R S >
‘ Sl kdiometers, .and visited 52 populated places—collective farms, apdaries, ... o :
. Ty : machins-tractor stations, border outposts, etc.—-and interrogated about 300" = -, 8
x oyswitnesses. Then, with the aid of simpls gonlometers, ihe coordinates of .-
RV ’ tne points of appearance and disappearsncs of the meteorites, according to
T : the eyewitnesses, wers measured in relation to terrestrial ebjects, I i
ehall present, one of the numerous statemente recorded by Divari and Karimov, .

. Ashlaban, a forester, was in the taiga 15 km wezt of the place of fall, . "
and was chopping down a tree. It was a clear, frosty moming, Suddenly. ..
he saw a second shadow appear from the tree and quickly turn around the trunk. .
iurning around, ne saw a brignt flying body twice as largs as the sun, of .0 RN
a color similar to tuat obtained in electric wolding, llumezous sparks of . .
various colors flew from the incandescent head of the oblong form, Behind T Ty :
- R thers strached a dark, swirling trail, which remained for several hours, .. 7 L o i
- : In the passing light the trail ceemed rad.in colov. Appreaching the CUER AN ol |
. i horigon, the meteorite dropped sharply (it broke in two), and disappeared S,
beyond the distant taiga. After a skort time a nolse was heard 1like the firing .
of many guns, and & dark pillar arose which remaiuwsd until evening, gradually
disappeuring, ilo jarring of the ground or perceptible air wave waz noted.

We succeeded in finding a mmber of persons who, according to watches
verified by radio, noted the moment of fa}l of the meteorite almost exactly
to the minute, namely, 10:35 Vliadivostok time: !

. Flotting the observed trajectories of the meteorite in the atmosphere on.

. Sl ’ EEET a grid in gnomonic projection, it was possible to determine its sctual move-
: ment in relatlon to the surface of the earth. It seemed tiat 1% wan fying

at an angle of 36 Jegrees to the norison at an 2iimuth of 2% dsgresn east
of trus north, Iis entire trajectory, from the moment of entrance into the
atmosphare, passsd over the territory of the USSR, The metecrite was
xoving in the seme direction as the earth, and cvertook 1t at a small angle
to its orbit, at a speed of about 10 km per second. Such a comparatively low
apeed permitted it, wnlike the famous Tungus meteorite of 30 June .90d, 45
recch the surface of the earth, disintegrating into an enommous number
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of lumps of various dimensions, which covered an area of tens of square kilo'
meters, .

Examination of the crater field showed :hat the meteorite hit the surface
of the earth much more ste:ply, at an angle of approximately 60 degrees,
and almost exactly in the directlon of the meridian, with a declination to the
east of only 4 or 5 degrees. This is expliined by the resistance of tine air,
which not only reduced the speed of movem:at of tie meteorite, but also .
turned its trajectory in the plane of the meridian. We should nots thau the
speed of transfer of atmosphere from wes: to east in the latitude of the -
meteorite was very close to the speed of scund. :

Upon arrival ai the place of fall th: expedition diséoverod 10¢ craters
and funcels, p

A1l these craters were plotted on & rap (1:2,000) on the basis of triangu~
lation and thendolitic bearings. [he ineriors of ths craters. were heaned
with fragments of the porphyries.ibich lic.in the place.of fall of ibe
meteorite at a sanallow deptis in toe forn of parallel layers snd sligntly slanted
foward the horizon. The total v:lume of the hollow of the largest crater
{N> 1) was somswhat over 1,000 tu m, The material thrown out was distributed
around this crater muinly in a western direction, corrasponding to the
relief ‘of the lncality, o

The thickaess of he 80)id Gover tarown out, consisting of clay and ..
fragoents of porphyry, on tis vdge of Urater No L did not excesd 0.5 meters,’.
anc quickly decreased with ‘ne listance, . g

The calculatiun of t’e volune of tie ejected material led Lo thg same
figure: aboub 1,000 cu 4. - If one takes into consideration the amount of
clay and rock that fe). back into the crater, thean the ccnolusizn must be
drawn that frem one srater (Mo 1), a fow moments after the impact of the
meteoritic body, rouut 5,000 tons of material were ejected. The material
sjJected from thi- crater (as from the cihars as well) was distributed
rather evenly :n the form of & comparatively thin layer ovar a distance e
considerably éXGeeding the-dilaméter of -the crater htsalf, -Individual atones | -
€lew conel-erebly ferther, azd were found at distances of hundreds of s
meters < om che crater field, Crater Ng 1 is cup-shaped with an elcvation
of th rim corresponding to the relief of the locality. The rest of the
lar.¢ cm}ars are cons-snaped depressions, sometimes xith a small L
rorizontal area in the center, All are heaped with shattercd rock, and nave. .
almoat no traces of troes. :

The strudture of tho boltom, the intarnal profile, and tue ubsance of banks
in the craters sf the Sikhote Alin meteorite pressnt 2 sharp contrast to the form
of the moon's orsera. There"ore, cne may say the experiment performed by nature
iteelf in thls phenomenon doss not confirm the meteoritic hypothesis of the forma.
tdon of the moon's craters,

) The speed of fall of the meteorite could act have excesded several hundred
meters. . Actually, from the slatements of ssveinl witnesses it was possibla tc¢
conclude that the altitude of tie meteorite when it staried to drop sharpiy was
7 or 8 im, Thie meaas that the maes of an iren wetecrite with a apecific ivas of
1.8 may not be :oated 40 more than 300 degreln C abeve ite neimal tenpevature,
under the conditiocn that all ensrgy while fulling goes inte neating tué meteorite.
-Trees caniuot be burned at this temperature. The subsiance of the meteorits might

with ragged or twisted edges, which
tment of an iron mass of erystaliine
The apsed obtalned excecds that of sound.
a8 B result of which a compression of air must heve formsd in front of the mass -
of the meteorite ard carried aloog with 1t. Ons may arrive at the same value
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of speed ou the basis of the investigation of tne phenomena associated in the
formation of the crater £iald. The mass of the meteorite wuichn formed Crater
No 1 must nave been appraximatsly 30 tons, This is aquivalent to an iron
sphere witn a radius of ons meter. Thus, the redlus of the meteoritic mass
which formed Crater vo 1 i8 approximately one-fourteenth the rudius of the
crater itsslf, .

Is it possible to judge, on the basis of dirsct excavation, the mass
which formed the cratex? The £irst data. obtaimed on these cratars yave roason
to suppose that the large massss which hit them penetrated deeply, drilling
passages in the rock, through which it would not be diffioult to reach .
the masses themselves and draw them out Yo the surface. In.actyal fach, the mutter
was considerably more camplicated. Inside and cutside the craters there is
a great quantity of ipdividual fragments of the meteorite, with truces of
impact agaiust stones in the form of furrows, scratches, and deformutious.
Thesa fragments ware especially sbundant in Craters No 11, 31, and 56, wnere
they could be collected direstly on tie surface among stones, primarily
ingide the cratsrs.

xS

These fragmeatary meteorites are sherply distingnished from ordicary
individual msteorites whose fall had been observed previously. First of
i all, they had no piespglints {characteristic cavities and nollows on tne
R e L o surfaca of a metaorite), there was no:trace of. burning which develops unon the
e s - flight of a meteorite ia the terrestriel atmosphere and protecte it from _
' R L further oxidation. For the most pert taese fragmentary meteorites resembled "'
projactile splinters. Tney had ihe appearance of fragmente with beat, BT
ragged edges and there were clear traces of impact against nard rock,with ' U
furrows and pits frequently on botu the outer and inner side.. In rare instances: ' -
spirzl twisting was observed (a small fragment found in Crater No 1l){ which '/
is completely iuconceivable for a meteorite of coarss, crystalline structure
in a cold condition. The presence of sucn fragments shows that tney are in' :
a plsstic. conditicn at a rather high temperature (several hundred degrees) .
as is apparent from other conslderations as well. ' : PR

¥ith the aid of mire locators 1t was possible to determine the distri-- 7). TR

bution of the fragments of metesorites sjected from tbe craters. Tne direction :: .7 .~

. of ejection was mainly to the scuth, with a slight declination to tre weat.. '
" ORI This was cempletely in accord with the direction of movement of tue meteorite - .

: b e at its fall, Meleoritic fragmunts were asspecially abundany in Crater Ne 51,

- - which was partly filled with water. The greater part of them, judged by
external oxamination, are ovteide the crater and are distributed iu a belt
extendiiy to the aouth with a cdeclination of a few degrees to the west; tnie
is also in agreement with the direciion of f£sll of the metaorite. The clay
flew out of tue craters at a emall angle to the norizon (10-15 degrees).
Stoues fiew considerably farther and aigher, tore brenches off tress, awd left
many marks and Lollows on the trunks. Thie meterial flew out radially on all
sidas, but meinly to the south, If a tree stood in the way, ic was an
obstacle for the flying stones; therefore, on the reverse side of the trwes
surviving after the catastrophe tnure was otserved a decreass in the accumu-
lated muterial in the form of a radislly-oriented patn, TR e

el s The flight of fragmentery meteorites, which flew out at the tiwc of tus LE ‘
‘ .£all of the large metecritic masses, was completely diftaremt. The a. e : FERT U -
of flight from the plane of iae torizon was closs to 60 degrees, lookin rcom . e o
s the bottom of the cone, régardless of the asimuth. This ir quite evident o
st from the torn or bevelled truuks of t.e trees, whose tops ware tora off &t the
: angle indicated. The angle of flight corresponds to the angle of &0 degress
at, which the mein mass which fommed t1e crates fell, It .8 curious trat tie
e : : ejection at thia angle occurred at all azimutns without exception. 1n many
o cases Lhe dense forest comes to tue very edge of a core, and among numerous
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. -trees only one or two, sometim:s several,.stand with:tops: torn off.::Thus;- there. i s s
is no doubt that ths tops were torn off not by an adr wuve, which would have -
necessurily bavelled sll the trees without exception, but by individual pro-

Jectiles, thai is, by meteorites.

In addition, it was discovered shat ths fall of the mmsmes forming the craters
was accompanied in a number of casei by e bombardmént of the trees with fire '
particles of tne dimensions of & bulet, The first example of thie kind wag
discovered by me near Crater No 56, At a distaace of 2-3 meters [rom its western
rim there llees & fallen cedar, whith previocusly grew on the site of the very
edge of the crater. The cedar was turown toward the west over the old trunk
of a fallen tree, In the upper part of the trv=!: of the fallen cedar there
was found an ordinary meteorite with piezpgliuti;” which had penetrated tre
wood to a deptn of about 10 ecm. Ihs northern part of this trunk, partl: turned
toward tne ground, was oovered witu many holes. Iron particles, which had pene-
trated the wood to a deptn of several centimpters, wers extracted from these
holes, The distribution of the holes sncws that the bombardment of the cedar
with small fragments occured befcre tne f:ll or tne cedar, thil is, before
the formation of the crater. Afier this hombardment, the large, crashiing mass
forme¢ the crater and hurled ths ceder in a radial direction to a distance of
several meters; aid only after ite fall did the L:dividual meteorite nit it.
Thus, the small fragments whirh bombarded the cedar wdoubtedly preseded the
large mans which formed the crater, althou:h they were counscted with it, "

A aimilar phenomenon wa? discovered on the south aide of Crater .o 32,
k3 took .cte of thu Tact tial a few trunke, with sheéared-ofi tops and branches,"
ctanding at & certain distznce from thie southern side of ‘he crater ware covered
with numerous holes. To iivestigate tiess noles we had to fell one of the trees.'’
Oon of the holes went #ll ‘ie way. thrcigh, winich enubled us to determi.s ratner
precisely tha direction of flight. This course went at a amsll ioclination .+ : -
upwaxrd, and, projected bacc, it passed wbove the crater. TR L,

The smell, fragmntary meteorites viich bombaxrded the trees with a great . =i
Idnetic energy pres/at & striking contrast to the slower individual meteop. <@
ites, which, as ir apparent from the exinple of the cedar at crater No 55y,
were not in a sondition svsn to perstrat- the wood to a considerable depth,; . ="

It must be nuted, however, thiw such mstiorites were encountered rather rarely: .
Apparently only 1 few meteoritic masses ajproaching the. surface of the earth .-

beran to burst jn the air before the momeit of direct impact. The small. . . ..
fra;menty obtaiied, which urisrwent an elistic rebcund against the compress dw-: !

alr cusiion carried by the mstaorite, hamly lising any speed, plerced the tress'-

or pe.strated them (or sevsral centimeter.. The fragments axtracted fro~ the

trees hud sharp edges or a completely irrigular form ard aid not display the

sligitest traces of any deformatio.s upon impest. Their speed, corsgueatly, = .

covid not nave bean very graat. This is alro evident [row the fact that they . "

did not cause any charring of the wood miss- Tue irregular facets of .thasa Lol
iron particles wore scwetimes :o0lidly filled with wood witn traces of ToBin, i
but witho.t the alightest sign of twinir;., One may assume with a consideratle.’:
deyree of probability that these small fraguentary meteorites were craracter- SO
ised by almost the same speed es the mei.. mass at the moment of its fall. :

This spead, evidently, could not nave ex:eeded a few nundred meters per sccoid, .

whizh correspoads i tre esiimats made :ibuve on the basis of dyisnic coasider=

ations. T.e loss tc the mass which fell into the crater on accouat of t..2se

fragmeats evidently w~t be fnnignifican.ly small.

The evan fiasr asteoritic material fond in the clay ineide some of tne
craters msy nave v entirely diiferenv 3, nificance. Wi‘h the aid of &
sagnet, very iine particlos were discoverd inmica Grater No 11; apparently
thess constituted g considerable part of he fill, It was sufficient to ;ass
tne magnet along tie ground ln places whee the large fregments described &bove,
were e:corntered) r'or its poles imwediatsly to form & brush of tine pleces
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of iron in the form of discs, needles, and dust particles. By sprinkling e “th
from this crater onto a piece of paper and passing a magnet under it, it was,
possible to observe the movement of the earth from the presence of very fine
iron irclugions., In ortward appearance these particles have aothiag in

common with the individual meteorites aud evidently represent the result of
maximum granulation of the meteoritic mass which formed the crater.

Such a result was obtaiwed by external examination of the large craters.
It shows that the £ull of meteoritic mausses occurring at a comparatively
low speed, in all probability only double the speed of sound, cannot be compared
to the Tall of ordinary projectiles. This complicates judement as to tueir
magnitude. It is upparently necessary to coiduct careful excavations and
to remove hundreds of tons of crushed rock and clay, which fell back into the
crater immediately ufter its formation. Such a task was beyond the powsrs
of the expedition. . it must be uoted thati the ordinary removal of tne material -
from the cones cun 0% Serve the purpcid, because ithe finel,- crumbled metear.
jtfc naterial will inevitsbly be lost in the process. It is neceasary to
arrange tie washing of 211 the material from i.side the cratsr, as is doue in
cbtaining gold. Th: expedition had nothing at its disposal except shovels,
whicn were almost vseless for lie purpose. ivevertheless it was decided to
meke an aitompt to vartially uncover Craters wo 11 and 31 (with diameters of
23.5 und 13.6 maters), which were. typical of the large a.d medium format ons
of t.is kind. '

The bagis tor tig cuolce of W@sa two particular craters was lig lact that oo
the greatest quantity of larye and smail meoteoritic fragments was found 1. them.

The use of mine locatora, which ‘might have lndicated the presence of large i L
ragses, did cot yleld eny resvlts. Therefora it was decided to conduct e
_excavatious only in .eparate sectors, according to the direciica of fall of .

the meteeorite. In C.ater No 11 four sectors were chosen, each with an angle

of diffusion of 20 degrees, toward the north, south, eust, and west; the '

¢~ ‘er of Liie crater mas also designated for excavaiion. In the easters sector - - .
we succeeded in reaching iutact layers of porphyries; lylng, as it turnec outy, i
with a spall inclination towerd the horizon and separated by distinot fissures: . "

The thickness of tne 1emoved layer did not excexd half a meter. 'An enom:out .- :
quantity of fragmantary rstecrites of varying magnitude with reg.ed ed os was' . - R
fouid in this sector. in the western ssctor intact rock ceposits were ~n- ' - o
conitered at a somewhat greater depth, but the number of fragmeatary mateq.--

ites 1in the given ins‘ance wus comparstively very small. Intact rock deposite:

ware also discovered i: tre aorthern sector, wnere small atones with & lurge '
admixturs of clay predcni.ated; a cartain number of meteoritic fragments were:'

alsc found sere. But .ere excavatious wara aot corducted over tre outire

extent of the sector, 3o tihe result caauot he reyurded as fully reliacle.

The soutuer. secior required t.ue most work of ali. The thickiess of the
£411 was no-less tha. 1 meter, and a tremerdous quantity, of fragmeatary
meteoy; tes was discorered amon; the lerie frucments ol porphyries. tven
here, zowaver, we riached intact deposits of rocks in the form of powerful
slabs which there w.s pelther the possibility ancr the necessity to move.
Finally, tue same 13sult was evideal for tne very cesater of the crater.uc well:.;
solid slabs of porhyries. Thus one apparently must come to the conclusion
tr.at teare i~ u0 large mass in ties crater. The larye ir.guents of neteorites
which mizht uave taen extracted as a result of excaviations over the entire
extent, of Lae insids surface of the crater would presumably amount to 3 or 4
tonss Inis, appreantly, is too small for & srater of such a gize. A certain
portion of the rass, certainly, was hurled cut of the crater and buried under.
a 8.1id haap of -¢lay and slones. One may think that & much lar,er part cf the
original meteoiitic mise was crushed into very anall pieces and scattered over
tne grouvnd.
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- Excavations in Crater Ho 31 were conducted only ‘in the direction of the
meridional cross sectio:, but the result was the same, ' In the southern rart
of the cross section a “ery large quantity of iron fragments of metworites

-~ was found; in the :orthern part, considerably fewer. In both cages, as well
as iu lhe center, intac: rock deposite were reached, which indicate the absence o
of a large meteoritic miss, )

Thus it is extreme.y protable that tne meteorites wnich formed the craters
were ot preserved in the form ot large masses penetrating desply, but were
crushed into small fragwats. This is in conformity with their coarse struc-
ture., As was established by chemical analysis coaducted first at tae Chemical
laboratory of the Far Ecster. base of tue scademy of Sciences of tne USTR
in Vladivostok,-and later at LLe Geocuemical Laboratory iu Moscow, tue
meteorite was distiiguis.ed 5 an extremel; low nickel content (5.9 per ceat
Wl, 0.34 per cent Co)i und it had an octahedral structure with large amounts
of interstiuial materizl wi'h a comparatively low cohesion.,

Excavations cf srill conss of a dlameier of 1-2 metérs showed a comrletoly
different result. Thuse couss were formed somewhst later Lhan the lare craters;
in other words, the rateorices whicn created them fell ot lower speads t..dn
the large masses wiich cMisied the rocks., Thig ray be easily established by
studying the distsibuticu of the matsrial hurled out of the various crators,

e , : i As u yomat of the lescer spsed of fall of tue smill metenritic TEERSS, T U0
e Ep T - these latter were abls to te preserved for the most part, although they displuyed, .. .,

a o a tendenc;- toward granulation. The oxcavations of small cones conducted by . B
Krinov, “alinkin, and Ljvbitekiy were very instructive in this respect, Thus, ‘ : i
for e.aspple, a meteorite 2.7 neters in diameter and 0.8 veter deep with :
ch.cactardstic plvzoglints, was discovered witi the aid of & mine locator in
-one No 79; three other meteoritei were found in the vicinity, at distances of
302, 4.7, aid 2.9 meters from it. When thess three neteorites were placed

T ‘ together, their surfaces ritted together very well, Thus the original mass
L was restablished with dinensioc.s of 72 x 37 x 30 cm. Morevver, u cousiderable
quantity of smeller fragments was found in the ssme cone. . S

- Kelaeorites were estracted whole from cdnes .ot umaller dimersion. Tnese
matecrites, extract.d from & certain depvn, represeat a transition to boiies : ) :
. S : of ever. smaller dimension, wiich, as a rule, forsed only amall depressions or . .t i
NE R AR lunes;  they lay in them openly, or, as rapnened very frequeatly, (hey sprang ’ i !
i 2 : CUEafaal e out i them for some distance. Many similar individucl metecrites were .ound
- ST . by Krinov, Divari, Shikulin, and other members of the expedition when they
inspected the crater field amd its vicdnity, primerily in « uortuer. cirection,

[ Al) similar rmeteorites presented a solid muss covered with piezogli.ls sg i R
. o & result of irregular fusion in the atmosphere, but without the sli;.tesl traces o
of graaulaiion. It is curious that tlhe large craters arn concentrated i, a -
comparatively small area (about 1.4 km), and are mixed with small cones of
. all dimensions. Individual meteorites were also discovered repeatedl; i, Lhe ;
» L » . cruler field itself, lying in small lunes or simply on the ground in the N
- Cl : most ‘unexpecied places, for éxample, under the roots of trees » arcund individual S
; e fallen trunks, etc. Zndividual meteorites were also encowntered far beycidd the
- : bounderies of tle crater field iu & northern dirsction. 4 cortdng of the talga
s ) : for #ietauce of /4 km te the north showed [inally, a gradual decrease in the
B : qumbur of meteorites, but tle limit of their extent was not r.ached for certain,
_ We were even lews successiul in exploring the réglon to the northes:t of toe
crater fisld, where it was nacessary tn halt before exteusive marsny places in the ‘
‘ valley of a stream flowing iato the Khanikheza River. In all, 256 iadividuaX S
. ‘ mateorites were found with weil-defined piezogli:ts at various stagses of tneir L
develonment. A few Specimens are of interest from the péint of view of judging
the gradual developmeat of plezoglints and tne orifin of the crust of tempering.
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Small meteorites frequently displayed deep and narrow fusions witn intrusions of
crystalline structure ard witu plezoglinte, broad and undulating on one facet,
small and narrow o another. These peculiarities permit one to establishk how the
separation of tie fragments from the metecritic lumps in their flignt in the
atmosprhere cccuired..for the facets with larger piezogliuts evidently represeat

" a part of the larger mass.

¥e must now charucterize the general impression obtained [rom the crater
field. By a fortunate circumstance, it is located near. the Iman-Ulunga aixr .
route and may be easily observed from a plane. Owing to just this circumstance »
the place of fall of the Sikhote Alin meteorite was quickly discovered. As
early as 13 February, the very day after the fall of the meteorite, an aviator,
Semenov, of the Iman airdrome fluw over this field aud took rote of it, put
o did not meke a full report. On L5 Fobruury this field was found by a.iators
-t ‘ Firtsikov and Ageysv of tle Khabarovsk Geological Administration; later, as -
already indicated, it was visitid by geologlsts of the sams administration )
similtaiecusly with Fo K. Shipilin, director of the geclogy section of the
Far Eastern basc of the Acadery of Sciences of the USSR, The field was photo-
graphed from ths air by motio--picture cameraman Prok. In June of the same
year it was again photographerd by a member of our expedition, ¥, B, Divari,
By this time the talga was aleady covered with dense vegetation. 'The tops
of the individuai trees surrcunding the crater field are plainly visible on
i . o ] Divari's photographs, but arv almost imperceptible at tue actual snol where the B
ey L Skl hatene are located.” Numerus tree titnks stripped of their bLraaches e
s attract one's attention; belts of fallen trees radiute from the craters; :
which stand out against a gcneral dark beckground in the form of broad,
: . R white rings with a darker center. The radial ajectic- of the same whits SRET ST
- R material is noticeable in tie form of ssparate rays, primarily in one direction.”:
) Such a pelectiviiy in tue o,ection of materiel is also zonfirmed b the direst
examination of the eatire crater field. In sume places, for sxample, between -
Cratsrs No 20, 31, end i1, "nere extends an almost continuous strip of fallen -
trees, as if a glgantic toriado had passed herc from the north. oo

The felled and mutilatec trees in the area of the crater field merits . '
careful study by further expeditions. This illustrates the complicated
o ) i : play of aerodynamic forces vhich appesr with the fall of large meteorites.
LT R ) As Las been shown, the specl of their f#ll uxceeded the speed of sound. Uzder
R sucy corditions an air custion must have veen moving in fruat of the metaor- o
C i £34¢ mass with the force of compressed sir, whick continously spilled «long ::
the sides, creating 8 stro.g &ystem of wiirlwicds, With a cosmic speud of
movement in tre terrestrial atmosphere of the order of ‘tens of kilometers B
per sacond, the cumprassio:. of gases in front oi the head of the neteorite
cccurred so-intensivily tuat thelir terparature w.s capable of rising to 3 or 4
thovsard dagrees. Taese gases, a nixture of alr ard incandescent vapors of
S . iron, quickly spilied alons the sides, forming tho visible head of tie rateop. L
Ol L ite witii linear diuensions of 300-500 meters, that is,enormous i compari= i his Flwi
: . : sion with the dimensions of solid meteoritic masses. As a result of adia- = " - :
S L batic expansion, tlis gasewus wrapper, opaque axd brightli; gleaming,. cooled
B ) ’ quickly, which sst a limit to its visible dimensions. As a result, the
N : irca-nickel vapors quickly condensed and; lagging bshind tne hezd oit.e
meteorite, formed a dark swiiling trail, refle:ting the whiriwirds wildci
ivevit bly developsd behiid tue flying mass, Tie material of tuis trail R
i heing: at Cirst opique, admit'ed red. liyht prima-ily, amd tierefore nusu .:ave
. o consisted of particles of iron ver; smsll in conparison with the length of
the light wave. '"he paysical forr of trnis mate.-ial may be reproducad experi-
mentally. ) ) :

At \he moment of fall of the metworite, tnre concitions must have become
. eve:. more complic.ted., whea the compreseed air driven forward by tue fulling
v mass ercountared an otstacise in the form of the surface of the earth. it amust .
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have exerted a strong reaction on the ground and or the meteorite itself.

The small fragments winich flew with great energy (sometimes piercing tress),

so far as one casn tell, were a result of this reaction, and rebounded {rom

the elastic air layer sven before the fall of the meteorite. The large mete: r-
itic mass plerted this compressed air layer aad struck the rock deposits,
crushing them, ard burying itself to a shallow depth.

The rich saterial collected by the expedition must yet undergo careful
processing: The detenminasion of the speed of movement of tue metsorite in
gpace and at the morent of fall not only will make it possible to celculcte
ite orbit a:i determine its movement in the heavens before its encountey” with
the esrth; %t will alsc provide indispensable prerequisites for a aiscission
of the formation ~f :craters, and consequently of the total mass of tue =ateo -
ite. il L. total mass of the meteorite, as seems higtly possible, wus
of tae ordir of one Lnovsand tons, tuen the Sikhote alin meteorite couls’ .
heve Lee, ioticed in the form of an asteroid of the fifteenth magnitude, aud
at a dis.aice three times greater than tie radius of the lunar orbit. )

KEY TO PHOTOGHAPUS

: “he photo raphs in this article have not been x\aproduced, but are avaiiable
'_ 5 .n the origiual document at Foreipn Documents Branch, ClA.,

1. Crater field c’overed' with stones end vree 't.r_unks. o

2. Tree trunk with many noles produced by smsll meteoritic fr.;guvxent.s./

3. Part of a crater 28 meters in diameter. ‘

4. Frageents of meteorites found inside a crater. ‘

5, Trunks of trees with sheaied-off tops ard branches, plerced by meteorites,

6. Fregments of meteorite (placed beside a hammer for comparison).

« END .-
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